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Supplementary Material 

 

Questionnaires assessing aggression and associated constructs 

Buss-Perry Aggression Questionnaire (BP) 1. A measure of trait aggressiveness consisting of 

27 items with a 7-point response scale ranging from “very characteristic” to “very 

uncharacteristic” with four subscales of physical and verbal aggression, anger and hostility. 

Cronbach’s alpha= 0.89, test-retest reliability r=0.80 1. 

State Hostility Scale (SHS) 2. The SHS consists of 35 items with a 5-point response scale 

ranging from “strongly agree” to “strongly disagree” and has been shown to increase under 

acute situational variables such as pain, provocation, violent movie clips and uncomfortably 

cold and hot temperatures. It consists of the four subscales feeling mean, aggravation, feeling 

unsociable and lack of positive feelings 3. Cronbach’s alpha= 0.95 4.  

Updated Illinois Rape Myth Acceptance Scale (IRMAS) 5, 6. The IRMAS was used to assess 

rape myth acceptance with 22 items on a 5-point response scale ranging from “strongly agree” 

to “strongly disagree”. The following four subscales were computed “she asked for it”, “he 

didn’t mean to”, “it wasn’t really rape” and “she lied”. Cronbach’s alpha= 0.87, test-retest 

reliability=0.87 7. 

Moral Disengagement Scale (MDS) 8, 9. The MDS recurs to the social cognitive theory 

presented by Bandura 10. His theory poses that usually self-regulatory processes deter 

transgressive behaviour through self-condemnation that individuals anticipate were they to 

engage in behaviour that is in conflict with their internalized moral standards. Moral 

disengagement explains how this self-regulatory processes can fail. The MDS consists of 8 

items and we used a 5-point response scale ranging from “strongly disagree” to “strongly 

agree”. Cronbach’s alpha= 0.76 11. 

Rosenzweig Picture Frustration Test (RPFT) 12, 13. The RPFT is a so-called projective test of 

aggression and consists of 24 cartoon pictures each portraying persons in a frustrating 

situation (e.g. getting wet by a car driving through a puddle of water). Each picture contains 

two speech balloons, one filled by a frustrator and a blank one for the participant to fill in 

with the first response that comes to mind. The responses are scored in relation to 

psychological defense mechanism. As suggested by Rosenzweig we discriminated between 

three response directions of aggression by the frustrated individual: extra-punitive (E) in 

which the aggression was directed outwards. In this case, something or someone was found 
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guilty by the frustrated individual; intra-punitive (I), in which the aggression was directed 

towards the participant him/herself and non-punitive response (M), wherein the aggression 

was avoided, and the frustrating situation was described as insignificant, without fault, or as 

susceptible of being improved. The type of reaction was divided according to three categories: 

obstacle-dominance (OD), in which the obstacle that causes frustration is mentioned and 

emphasized by the participant, ego-defense (ED), in which the individual either blames others 

or accepts responsibility, or even states that the responsibility of the situation is no more fit; 

need-persistence (NP), in which the trend of response is directed towards solving the problem 

inherent to the frustrating situation. The RPFT was rated by two experts showing high inter-

rater reliability (0.917). Disagreement between the judgements of the two experts were 

discussed until they found a mutually satisfactory solution.  

World View Measure (WVM) 14 consisting of four items asking for the likelihood (in percent) 

of different crimes taking place and two items asking about the feelings of safety on a 7-point 

rating scale ranging from “not save at all” to “absolutely save”.  

 

Behavioral measures assessing aggression  

Word Completion Task (WCT). The WCT presents word fragments to the participants that 

they need to complete so that a real word results. The task has been used in English in 

previous studies assessing the short-term effects of violent video games 15. We created a 

German version of a task consisting of 100 words and gave participants 5 min to complete the 

list. Participants were allowed to skip items that they were not able to solve. We computed an 

index that captures the propensity to think of aggression-related concepts. For this we divided 

the number of aggression-related words by the number of actual words that the participants 

completed (we excluded words that were not part of the German language).  

Lexical Decision Task (LDT) 16. We used a LDT to evaluate how readily accessible 

aggressive thoughts were. The objective of this task was to evaluate how quickly participants 

could identify words linked to aggression relative to neutral words. Participants completed 

112 trials, the first 12 of which were practice trials. Each trial began with participants 

focusing on a white fixation cross for 1000 ms, which was replaced by a string of letters that 

was either a legitimate or a plausible but illegitimate German word presented in white on a 

black background. Participants were instructed to tap the spacebar as quickly as possible if the 

string was a legitimate German word and to wait until the next trial began if the string was a 

nonword (3000 ms). Six practice trials presented neutral words, and five used text strings of 
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plausible nonwords. The remaining trials consisted of 56 strings that were nonwords, 28 

neutral verbs, and 28 verbs related to aggression (e.g., killing, kicking, hurting). Reaction 

times to legitimate German verbs below 200 ms and above 2000 ms were discarded as 

outliers. These dropped cases comprised less than 2% of all trials. There were no significant 

condition differences in word accuracy between conditions. Aggressive thought scores were 

calculated for each participant by subtracting reaction times to aggression-related verbs from 

reaction times to neutral verbs.  

Delay frustration task (DeFT) 17. The DeFT is a measure of delay intolerance. Participants 

perform a series of simple math questions presented on a computer which have to be 

answered by pressing a designated response button. On selected trials a delay is inserted in 

which the task stops. These delay periods are unpredictable and unsignalled but interrupt the 

completion of the task. Delay frustration is indexed as the number and duration of responses 

made on a response key during these interruptions. We used the number of key presses during 

these delay phases as a measure of delay frustration.  

 

Sensation seeking and boredom proneness 

Brief Sensation Seeking Scale (BSSS) 18. The BSSS consists of 8 items to which participants 

responded on a 5-point rating scale ranging from „strongly disagree“ to „strongly agree“. It 

includes the subscales experience seeking (ES), boredom susceptibility (BS), thrill and 

adventure seeking (TAS), and disinhibition (DI). Cronbach’s alpha = 0.76. 

Boredom Propensity Scale (BPS) 19. The BPS measures the propensity to become bored and 

has been closely related to the propensity to become depressed and pursue thrill-seeking 

behaviour. It consists of 28 items, which have to be responded to on a 7-point rating scale 

ranging from “strongly disagree” to “strongly agree”. Cronbach’s alpha= 0.79, Test-retest 

reliability r=0.83. 

 

Behavioral measures assessing risk taking and delay-discounting 

Balloon Analogue Risk Task (BART) 20. The BART is a computerized measure of risk taking 

behaviour. Participants are presented with a balloon and offered the chance to earn money by 

pumping the balloon up by pressing a button. Each button press causes the balloon to 

incrementally inflate and money to be added to an account. However at some point the 

balloon is overinflated and explodes. Therefore each pump confers greater risk but also 
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greater potential reward. If the participant chooses to cash-out prior to the explosion, they 

collect the money for this trial; if the balloon explodes the earnings for this trial are lost. 

Participants were not informed about the balloons breakpoints. At the end of the task 

participants received ¼ of the amount that they had won (on average 4.50 Euros, ranging from 

3.50-6.00 Euros). The primary score used to measure risk taking is the adjusted average 

number of pumps on unexploded balloons, with higher scores indicative of greater risk-taking 

propensity. 

Delay Discounting Task (DDT) 21. In this computerized DDT task subjects were presented 

with 84 hypothetical choices between a smaller, immediate reward and a larger reward (10 €) 

that was delayed by different intervals (0, 2, 30, 180, or 365 days). On each of these trials 

participants were required to indicate their preference for one out of the two-presented options 

by pressing a spatially corresponding button on the keyboard (e.g. “Would you rather have, 

say, 8 € now or 10 € in, say, 30 days?”). At each delay to the standard reward, an indifference 

or switch point was identified using a random adjusting-amount procedure. These indifference 

points highlight the point of immediate money at which an individual judges the money to be 

subjectively equivalent to the larger amount that is delayed. In order to ensure that 

participants consider their monetary choices seriously we told them that they receive money 

based on one random choice divided by three (participants were paid on average 2.50 Euros, 

ranging from 1.00-3.50 Euros).  

The operational definition of impulsivity inherent in the DDT states that impulsivity is 

revealed by a preference for smaller, more immediate rewards over larger, more delayed 

rewards 22. Hence, the value of a delayed reward is discounted in inverse proportion to its 

delay, so that the more distal the reward the less the value that is ascribed to its receipt. 

Typically individuals with a higher degree of impulsivity tend to discount the value of a 

relatively delayed reward considerably stronger than the presented smaller and immediate 

alternative. Therefore, the steepness of the discounting function fitted to the five obtained 

indifference points discloses an individual’s amount of delay discounting which is an 

indicator for impulsivity. A steeper decrease in value as reflected in a larger steepness 

parameter k is indicative of a higher degree of impulsivity. Research on delay discounting has 

identified a hyperbolic function to be the best fit to discounting data 23. In the hyperbolic 

function, V = A / (1 + kD). V represents the present value of a reward or in other words the 

indifference point, which is equal to the monetary amount of the reward (A) divided by the 

delay (D) to the reward’s receipt. The numeral 1 in the denominator ensures that the value 

does not approach infinity as the delay approaches 0. The most essential part of the equation 
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is the free parameter k, which expresses how much value is affected by delay. If k is fairly 

large, this will mean that that the effect of delay (D) on discounting value is bigger than if k is 

small. Hence, higher values of k indicate a preference for smaller, immediate rewards and is 

characteristic of impulsive individuals. In order to obtain k values for each individual at each 

point of measurement, a hyperbolic function has been fitted to an individual’s indifference 

points using IPython notebook and a least-square fit function. 

 

Questionnaires and tests assessing empathy and interpersonal competence 

Interpersonal Reactivity Index (IRI) 24. The IRI is a commonly used measure to assess 

empathy consisting of 28 items with a 5-point response scale ranging from “does not apply at 

all” to “totally applies”. It contains the four subscales perspective taking, fantasy, empathic 

concern and personal distress. Cronbach’s alpha= 0.71-0.78, Test-retest reliability= 0.62-0.80 

Balanced Emotional Empathy Scale (BEES) 25. The BEES assesses how well individuals are 

able to feel the emotional experiences of others assuming that this immediate feedback 

discourages aggressive acts and it has been shown to relate negatively to interpersonal 

violence. In the present study, it consists of 30 items to which participants responded on a 7-

point rating scale, ranging from “does not apply at all” to “totally applies”. Cronbach’s alpha= 

0.87, Test-retest reliability r=0.77. 

Reading the Mind in the Eyes (RME) 26. The RME consists of 36 photographs of pairs of eyes 

that express an emotion. Four words characterizing the emotional state of the person of whom 

the photograph has been taken are printed around it and the participant has to select the most 

fitting state. Cronbach’s alpha= 0.77, Test-retest reliability r=0.70 27. 

Interpersonal Competence Questionnaire (ICQ) 28. The ICQ measures social competence and 

consists of 40 items assessing five subdomains of social competence namely initiating 

relationships, negative assertion, disclosing personal information, providing emotional 

support and advice and managing social conflict. Each items describes a social interaction and 

is rated on a 5-point rating scale to indicate the individual’s level of competence and 

confidence in these situations (1 = “I’m poor at this; I’d feel so uncomfortable and unable to 

handle this situation, I’d avoid it if possible”; 2 = I’m only fair at this; I’d feel uncomfortable 

and have lots of difficulty handling this situation”; 3 = “I’m okay at this; I’d feel somewhat 

uncomfortable and have some difficulty handling this situation”; 4 = “I’m good at this; I’d 

feel quite comfortable and able to handle this situation”; 5 = “I’m extremely good at this; I’d 
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feel comfortable and could handle this situation very well”). Cronbach’s alpha= 0.83, Test-

retest reliability r=0.69-0.89. 

Richardson Conflict Response Questionnaire (RCRQ) 29. The RCRQ asks how frequently in 

the past month participants have engaged in the proposed aggressive behaviour. It 

discriminates between direct and indirect aggression levels (and contains filler items) and 

consists of 28 items with a 5-point response scale ranging from “never” to “very often”.  

 

Questionnaires assessing depressivity and anxiety 

Beck Depression Inventory (BDI) 30. BDI measures the severity of depression in 21-items 

each scored on a scale value from “0” to “3”. Cronbach’s alpha= 0.86, 31, Test-retest 

reliability (r=0.93) 32. 

State Trait Anxiety Inventory (STAI) 33. This inventory consists of two self-report scales; the 

first measures state anxiety (‘Indicate how you feel right now’), and the second measures trait 

anxiety (‘Indicate how you generally feel’). Cronbach’s alpha =0.88-0.94. 

 

Behavioral measures assessing executive control function 

Stop Signal Task (SST) 34. The computerized stop task consisted of trials in which a right or 

left button press was required (go trials) and trials in which an already initiated motor 

command had to be withheld (stop trials). Participants were instructed to respond as fast as 

possible to a white arrow pointing either to the right or left by pressing a right or left button 

(using right and left index finger, respectively). For stop trials (25% of trials), participants 

were instructed to stop their response when the white arrow changed its color to red after a 

certain delay (stop signal delay, SSD). The adaptive character of the task was achieved by a 

continuous adaption of the SSD using two independent staircases in order to reach a 

performance level of approximately 50% successfully inhibited responses. The staircases 

started at 150 and 200 ms, respectively. A staircase was incremented in case of a successful 

stop trial (no button press) or decremented in case of an unsuccessful stop trial (executed 

button press) by 50 ms. The mean SSD during the pretest was used as a starting value for the 

two staircases of the experiment. During the experiment, the SSD was also updated 

continuously in the same way as described for the pretest. 

All trials started with a cue, which lasted for 500 ms; during this time a white circular ring 

was presented in the center of the screen. Subsequently, an arrow appeared in the center of the 
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ring either pointing to the right (>) or left (<). The direction of the arrow was balanced across 

the experiment in a pseudo-randomized order. A go trial (72 of 96 trials) ended in the moment 

of a button press, but lasted a maximum of 1000 ms. In the stop trials (24 of 96 trials) the 

arrow and the ring changed their color to red once the adaptive SSD had elapsed, indicating 

the response should be withheld. Stop trials also lasted a maximum of 1000 ms and ended 

previously, if the participant did not withhold the response. At the end of each trial, a blank 

black screen was presented.  

Logan and Cowan suggested that go and the stop processes are two independent processes, 

which compete against each other 35. When the probability of responding on a stop-signal trial 

is different from 0.50, the integration method to compute SSRT is recommended 36. 

According to this method SSRT is estimated by subtracting mean SSD from the finishing time 

of the stop process, which is determined by integrating the Go RT distribution. The resulting 

SSRT is an estimation of the length of inhibition process and thus a measure of inhibition 

performance.  

  

Multi-Source Interference Task (MSI) 37. The computerized version of the MSI was 

composed of the numbers 0, 1, 2, or 3 presented  in the center of the screen every few 

seconds. Participants were instructed that the target number would always be different from 

the other two numbers and their task was to report the identity of the target number via a 

button-press. Participants used their right index, middle and ring finger to respond. During the 

control condition, the target number always matched its position and was accompanied by two 

zeros in the two other positions (100, 020, 003). In the interference condition on the other 

hand, the target number never matched its position, and no zeros would be included; instead 

the distracters themselves would be potential targets (211, 221, 232). It was emphasized that 

the subjects should report the target number regardless of its position and that the subjects 

should answer as quickly as possible, but not sacrifice accuracy for speed. As an indicator for 

the interference effect we subtracted response times for correct control trials from correct 

interference trials. 

Task Switching Task (TS) 38. In this computerized TS experiment in each trial of the blocked 

explicitly cued task, coloured shapes were presented centrally on the monitor as target stimuli 

against a light grey background. Participants had to perform one of two possible tasks in each 

trial: the "colour" task or the "shape" task. The task to be performed on a given trial was 

indicated by a verbal cue printed in German. In colour task trials, participants had to decide 

whether a presented shape was red or blue by means of a button press. In shape task trials, 
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they had to classify the presented shape as a square or diamond. Correct responses were made 

by means of a left button press for a red target stimulus in colour trials and a square in shape 

trials. Correct responses were made by means of a right button press for a blue target stimulus 

in colour trials and a diamond in shape trials. The paradigm consisted of two types of task 

blocks: single task blocks (pure repetition blocks) and mixed task blocks. In pure repetition 

blocks, participants had to repeatedly perform exclusively either the colour task or the shape 

task. In mixed task blocks, participants had to alternate in an unpredictable manner between 

both of the tasks. We derived two measurements from the TS task, namely switch costs, 

which were computed as the difference in reaction time between switch and repetition trials in 

the mixed blocks and mixing costs, computed as the difference between repetition trials in the 

mixed blocks and trials from the pure repetition blocks.  

 
Description of the three effects that reflected detrimental effects of violent video game play 
(but did not survive multiple test correction) 
 
 
Only three of the 8 significnat measures actually display a pattern showing detrimental effects 

of violent video game play. The IRMAS item „she lied“ displayed a pattern where GTA 

participants showed a stronger increase between Baseline and Posttest 1 than Sims 

participants, and the Word completion task where GTA participants showed a stronger 

increase in the aggressive word ratio than Sims participants between Baseline and Posttest 1 

as well as Posttest 2. 

 
 
 
Inter-correlations between the different outcome measures of aggression 
 
Figure 1: Inter-correlation matrix of the data of all participants (n=90) at Baseline. Red 

indicates positive, blue negative Pearson correlation coefficients. BP = Buss-Perry 

Aggression Questionnaire, SHS = State Hostility Scale, IRMAS = Updated Illinois Rape 

Myth Acceptance Scale, WVM = World View Measure, PMDS = Moral Disengagement 

Scale, RPFT = Rosenzweig Picture Frustration Test. 
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Latent factor modelling  
 
The outcome measures were carefully chosen with the goal to built latent factors and assess 
potential changes due to the intervention on a latent level. Concerning the latent factor of 
aggression we have been unsuccessful to built stable latent factors, a fact that is reflected in 
the low inter-correlations between the outcome measures of aggression (see above). However, 
we do think that this is due to the construct of aggression since other constructs such as 
impulsivity and empathy did result in stable latent factors on pretest data in the present study. 
 
Our theory-driven latent impulsivity factor, consisted of the following manifest indicators: 
Boredom Proneness total score, Brief Sensation Seeking Scale total score, Delay discounting 
probability, the adjusted average number of pumps on unexploded balloons in the Balloon 
Analogue Risk Task. The commonly used indicators in a structural equation modelling 
framework indicated good model fit: Root Mean Square Error of Approximation 
(RMSEA)<0.001, 90% confidence interval: 0.000-0.164, Comparative Fit Index (CFI) 
=1.000, Akaike Information Criterion (AIC) = 1010.73, Standard Root Mean Square Residual 
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(SRMR) = 0.020.  See Figure 2 below for standardized estimates and p-values. 

Figure 2:  Graphical depiction of the latent impulsivity factor at pretest. Arrows show the 
standardized estimates and the p-value. 
 
We were also successful in modelling a theory-driven latent empathy factor at pretest, 
consisting of the following manifest indicators: Reading the Mind in the Eyes Test, Balanced 
Emotional Empathy Scale, Interpersonal Reactivity Index Perspective Taking Scale and 
Empathic Concern Scale. However, although all manifest variables showed significant factor 
loadings, the commonly used indicators of model fit were not overly convincing: Root Mean 
Square Error of Approximation (RMSEA)=0.117, 90% confidence interval: 0.000-0.265, 
Comparative Fit Index (CFI) =0.959, Akaike Information Criterion (AIC) = 978.88, Standard 
Root Mean Square Residual (SRMR) = 0.050.  See Figure 3 below for standardized estimates 
and p-values. 

Brief	Sensa+on	
Seeking	Scale	

Boredom	
Proneness	

BART	task		
mean	cash	
pumps	

Delay	
discoun+ng	
probability	

Impulsivity	

0.399,	
p=0.005*	

0.585,	
p=0.003*	 -0.371,	

p=0.036*	
0.288,	
p=0.066	
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Figure 3: Graphical depiction of the latent empathy factor at pretest. Arrows show the 
standardized estimates and the p-value. 
 
These results convince us of the fact that the present data set does reflect expected and 
reasonable relationships between questionnaires and behavioural tasks, However, both factor 
models were not invariant over measurement time points, which would have made our time x 
group interaction analysis difficult.  
 
 

Balanced	
Emo,onal	

Empathy	Scale		

Reading	the	
Mind	in	the	Eyes	

Test	

Interpersonal	
Reac,vity	Index	

Empathic	
Concern	Scale		

Interpersonal	
Reac,vity	Index	
Perspec,ve	
Taking	Scale		

Empathy	

0.376,	
p<0.001*	

0.633,	
p<0.001*	 0.977,	

p<0.001*	
0.454,	

p=0.003*	



 12 

 
 
Figure 4: The black line in the middle indicates the median of the distribution, the lower part 
of the dark grey box represents the 25. percentile, the upper part the 75. percentile. This 
means that 50% of the cases are represented within the grey box. Inside the whiskers usually 
95% of the cases are presented. The points are outliers (1.5 above or below the interquartile 
range).  
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